Real estate prices in Brussels started to increase at a very rapid rate in 1987-1988. This happened a few years before the European Community had to decide whether the Commission would remain in Brussels, and whether the European Parliament would be moved to Brussels; this was compounded by the fact that prices were (and still are) much lower than in most other European cities. The main purpose of the paper is to analyze how the European Community influenced real estate rents in Brussels during the period 1980-1992, and to isolate the EC effects from other effects. The rents due to the EC appear to be quite high at a close neighbourhood of the EC main offices (the increase is some 90% above the "normal" price at a distance of 500m), but even further away, prices have been influenced (+25% at 3,000m).
Introduction
After a long period of depression, real estate prices started to increase at a more rapid rate in Brussels than in other Belgian larger cities as of [1987] [1988] . This led some economists, including Drèze (1995) , to argue that these "land rent appreciations" were mainly due to the presence of the European Community in Brussels and that they should be used to achieve a more efficient urban organization.
This rapid price increase took place a few years before the European Community had to decide whether the Commission would remain in Brussels, and whether the European Parliament would be moved to Brussels. Though in 1988, nobody could anticipate with certainty what would happen with the Parliament, it was quite unlikely that the Commission's administrative headquarters would be moved from Brussels to some other place. 1 It is also worth emphasizing that "1992" and the Single European Market was getting closer and, at that time at least, expectations were "great."
There are thus reasons to think that the decisions that were to come, could greatly influence real estate prices in Brussels; this was compounded by the fact that prices were (and still are) much lower than in most other European cities. 2 It however so happened that prices in other European cities, like Paris and London, soared at about the same time, and this makes it more difficult to disentangle the Brussels-EC effect from the general price increase which would have taken place in the absence of the European bureaucracy.
The main purpose of the paper is to isolate the EC effects from other effects; we therefore have to "clean" as much as possible real estate prices from all non-EC effects, and isolate the latter. The paper is organized as follows. The methodology is presented in Section 2. Empirical results, based on two different approaches, are discussed in Section 3, while Section 4 draws some conclusions. 1 The decision to maintain the location of the EC headquarters in Brussels was eventually made in December 1992 at a European Meeting in Edinburgh. 2 In 1992, a four bedroom house in a good area in Brussels was three times cheaper than in Frankfurt or New York (($280,000), $765,000 and $800,000 respectively). See The Economist, December 26, 1992. Office rents were a bit higher than in Amsterdam, but worth one third or one fourth of what they were in Paris' Golden Triangle or in London's West End respectively. See Jones Lang Wooton, City Report Brussels, 1992.
Methodology
The main purpose of this article is to determine whether the EC has generated real estate rents, and if these rents have increased through time or, in other words, whether land rent appreciation has taken place.
In a specific urban area, the amount of land available can be assumed fixed.
Hence, the competitive rent for land is mainly determined by demand. Land rent 3 is defined as the difference between the competitive rent and the agricultural rent, that is the rent that prevails at the border of the city in the standard monocentric city model. Demand, however, changes as the willingness to pay for land increases (for instance, because of changes in expected land value improvements) or as the number of demanders increases. In this case, land rent appreciation in a specific urban area is defined as the difference between the land rent before and after the change of the demand for land. In this article, we use the monocentric city model as the underlying framework. This is not too restrictive since Brussels is known as being monocentric: the central business district roughly coincides with the EC centre.
We shall use a hedonic approach to homogenize houses in order to compute land rents. Bailey, Muth and Nourse (1963) were the first to use hedonic regressions to evaluate real estate price indices. Rosen (1974) and, later on, Brown and Rosen (1982) , Bartik (1987) , Epple (1987) and others have stressed that the coefficients estimated in these regressions should be interpreted with care, since the hedonic equation merely represents the locus of equilibrium prices for characteristics and gives no information on the parameters of demands and supplies for such characteristics. The technique has nevertheless been continuously used to construct price indices. 4 For that purpose, hedonic regression is an alternative to repeat sales regression techniques which use resales only to compute price indices. 5 In repeat sales techniques, one can compute the price increase of each item sold and there is, in principle, no need to take into account heterogeneity of the items (abstracting from the fact that quality may have changed between sales). 3 Some authors call it the differential land rent. 4 See among others Case and Quigley (1991) , Grether and Mieszkowski (1974) , Halvorsen and Pollakowski (1981) , Li and Brown (1980) , Linneman (1980) and Palmquist (1980 Palmquist ( , 1982 . Witte, Sumka and Erekson (1979) , Nelson (1978) and Palmquist (1984) have followed Rosen's (1974) suggestion to estimate the structural form of supply and demand functions for housing characteristics, and not only the hedonic price equation. 5 See Palmquist (1980) for a comparison of price indices obtained from repeat sales and hedonic estimation and Shiller (1991) for a comprehensive overview of repeat sales regression, and for the differences between arithmetic and geometric estimators.
Hedonic regression, on the other hand, can be interpreted as a two step procedure. In the first step, one estimates the implicit price β k for characteristic x k (k = 1, 2, ..., K) and "corrects" the observed (log of the) price p it of item i sold in year t, by subtracting from ln p it the value of the characteristics which it embodies. This leads to a characteristic free price π it :
for commodities that can now be considered as homogeneous. The second step of the procedure simply consists in computing the mean α t = Σ i π it /n t which represents, the (geometric) average price of the n t "identical" (up to an error ε it ) items sold during year t.
Obviously, α t is no more than the intercept of the regression of ln p it on the characteristics x it in year t. If one assumes that the prices of characteristics do not change over time, 6 one can, within a unique regression, treat observations belonging to several years τ = 1, 2, ..., Τ and estimate the coefficients of the following model:
where y τ,it is a dummy variable which takes the value one if τ = t for item i, and zero otherwise. The sequence of α τ 's (τ = 1, 2, ..., T) can now be used to construct a price index.
The model can obviously take account of characteristics which change over time. If we denote by K 1 ∈K, the subset of such characteristics, (2.2) can be written:
Hedonic regression has some advantage over repeat sales estimators. Indeed, collecting data on sales is obviously much easier than pairing resales data. Moreover, the number of sales is much larger than the number of resales, and using sales within a hedonic regression framework may be thought to lead to more precise estimates than those obtained by repeat sales estimators. 7
Within this framework, we are now ready to see how the EC presence influenced real estate prices in Brussels. We ascribe rents resulting from the installation of the EC in Brussels to two reasons mainly: (1) the demand for offices by the European bureaucracy itself as well as by the lobbyists who follow may end up raising the prices of closeby located housing opportunities; the effect will be compounded by the development of hotels, restaurants and the general improvement of infrastructure; (2) 
Proximity to EC headquarters
It is easy to test whether the EC headquarters have an influence on property values, by introducing into (2.2) variables which measure the distance of a property to the headquarters: proximity will in principle increase prices, but this effect should decrease with distance. To examine the hypothesis, we have constructed different classes of houses, according to their distance to the EC center (see Appendix 1 for details) and a coefficient will be estimated for each class. The proximity effect on property i is thus represented by:
where h q,i is a dummy variable which takes the value one if a property belongs to proximity class q, and zero otherwise and the ξ q are parameters to be estimated. Note that instead of using classes, we could have simply estimated a convex function prox(D i ); this would have forced a regular functional form on the data and we thought that more flexibility would be better. Formulation (2.4) is used in the equation estimated by ordinary least squares.
Proximity however can also have negative effects: high-rise office buildings may destroy the view and other aesthetic qualities of a surrounding; a high density of offices leads to morning and evening traffic jams and noise from cars; office areas become more dangerous at night, etc. To account for both the positive and the negative externalities, Li and Brown (1980) suggest to use a logarithmic distance function to represent the positive accessibility effect and a negative exponential function for the negative externality effect, thus defining the net effect of proximity on house i as:
where D i is the distance from the house to the EC headquarters; e is the contant 2.718, γ, φ and λ are parameter. This form is used in the equation which is estimated by nonlinear least-squares. For negative γ, the first term is decreasing with distance; for positive φ (and λ), the second term is increasing with distance. The advantage of such a specification is that prox(D i ) is not necessarily a monotonic function.
Impact of "Edinburgh decisions" and the 1992 Single Market 9
Land rents may have increased in anticipation of the decision of the Commission to remain in Brussels and of the Parliament to move to Brussels, compounded by the move to the "Single Market" in 1992.
To test for this effect, we checked whether the coefficients of the hedonic price equation changed between the periods 1980-1987 and 1988-1992 . If so, the resulting land rent appreciations can be obtained from a comparison of the coefficients associated to the variables which measure the distance to EC headquarters. This procedure will be carried out using both specifications (2.4) and (2.5). Finally, the characteristic we are most interested in is the distance to EC headquarters.
Data and results

Our
Note that our database consists of houses and neither flats nor office space, though the number of housing possibilities in the direct neighbourhood of the EC is rather limited. The main reason is that data on house transactions are more easily available and more numerous than those on offices. In any case, even if the values of houses and office space differ, there are good reasons to think that price movements are similar since, especially in the EC neighborhood, many houses have been either turned into offices or knocked down to build offices.
The results were estimated by ordinary least squares, using specification (2.4) for distance with respect to the EC and by nonlinear least squares, 12 using specification (2.5).
We do not give the results obtained by OLS (except for the distance to EC variables, which will be discussed later), since they are very close to those obtained by nonlinear least squares, which are reproduced in Appendix 2. Before turning to the influence due to the EC, we briefly discuss the effects of purely exogenous factors as well as those of the qualities of the houses and their neighborhood attributes.
Purely exogenous factors
The exogenous time trend for prices is constructed on the basis of the coefficients picked by the annual dummies and is shown in Figure 1 . 13 It should be noted that prices have started to increase in 1987, but this was the case in most European cities around 1987, so that the mere increase can hardly be attributed to the anticipated establishment of the European Parliament in Brussels. To remain on firm ground and provide a (lower) bound to the effect of the EC, we shall assume that this increase is due to factors that are not linked to the EC.
11 See Appendix 1 for more details. 12 The nonlinear equation was first estimated using ordinary least squares and a starting value of 500 for λ; the estimated coefficients were then used as starting values for the nonlinear routine. 13 To compute the time trend over the whole period 1980-1992, we run two regressions: one from 1980 to 1987 and the second one from 1987 to 1992. The year 1987 is common to both regressions in order to patch the coefficients. 
Qualities of the properties and neighborhood attributes
Most of the parameters have the expected sign and add significantly to the explanation of prices. "House types" are an interesting exception to this rule: the distinction among the four varieties considered is hardly significant; the reason is probably that the typology is superfluous given all the other characteristics. It is also worth noting that the relative importance between lot size and construction size matters greatly: houses cannot become too large with respect to the size of the lot (viz. the negative sign of the coefficient "constructed area, in % of lot area").
Rents due to the EC headquarters
Results based on relation (2.4) that are displayed in Table 1 show that during the period 1980-1987, the EC has generated positive rents on nearby houses, but these rents decrease very quickly and are not significantly different from zero after 3,000m. The increase in prices is however approximately equal to 17% in the close neighborhood (radius of 1,000m), drops to some 11% between 1,000 and 2,000m. The increase between 2,000 and 3,000 meters is probably due to a better environment, not captured fully by the neighborhood variables that we use. This suggests that the two effects (positive as well as negative externalities) described by equation (2.5 ) are present; the estimation results of Appendix 2, lead to the index presented in the lower part of Table 1. 14 The two indices give roughly the same orders of magnitude for the first subperiod (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) . 218  1500m  114  159  2500m  113  145  3500m  109  135  4500m  106  125  5500m  104  116  6500m  102  107  7500m 100 100 _______________________________________________________________________________ * The index is equal to 100 at a distance of 7,500m.
These rents are much larger during the period 1988-1992 (over 100% in the close neighborhood of the EC, and still some 50% at a radial distance of 1,500m); moreover, positive externalities due to the EC seem to dominate, since the gradient of prices decreases monotonically with distance to the center. Again, estimates obtained by OLS and nonlinear least squares are of the same order of magnitude.
Rent appreciations
14 These calculations assume that the effect is zero at a distance of 7,500m (i.e. the result obtained by OLS estimation). the differential in rents between 1980-1987 and 1988-1992 . We first have to test whether the coefficients are significantly different across the two periods, i.e. whether a structural change really took place. 15 The various results of the tests are reproduced in Table 2 . The basic model against which alternative hypotheses are tested is a model in which all coefficients are allowed to be different across the two subperiods (except of course the annual dummies). The model estimated by OLS includes 101 variables. 16 Three types of restrictions are imposed: (i) the "distance to CE" coefficients are the only ones to be equal over the two subperiods; (ii) all coefficients are equal, except the "distance to CE" coefficients which are allowed to vary across periods; (iii) all coefficients are equal. The three restrictions are strongly rejected, but the important point here is that the equality for the "distance to CE" coefficients is strongly rejected. The same conclusion holds for the nonlinear model (viz. the likelihood ratio test in Table 2 ).
The tests show that, even if we let the coefficients for characteristics vary between the two subperiods, the distance to EC coefficients are strongly different: distance plays a much larger role in recent (i.e. post-1987) than in earlier years. Rents that result from the EC headquarters have increased dramatically: while the price of a house in a 1,000m radius of the EC was some 17% higher than the same house at a distance of 7,500m in the mid-eighties, the difference reaches over 100% in the early nineties. This change is illustrated in Figure 2 (using the coefficients of the nonlinear model). It should be clear that these differences do not include the general price increase of Figure 1 , which is accounted for by the yearly dummy variables. 500  750  1000  1250  1500  1750  2000  2250  2500  2750  3000  3250  3500  3750  4000  4250  4500  4750  5000  5250  5500  5750  6000  6250  6500  6750  7000  7250  7500  0   100   200   300 1980-1987 1988-1992 Distance Rent Index
Conclusion
The main purpose of the paper was to estimate the rents accruing to property values, generated by the "old" (i.e. pre-1988) EC headquarters, and those which result from the decision (made in Edinburgh in 1992 but already anticipated in 1987) to leave the headquarters in Brussels and to hold there the additional sessions (and probably others also) of the European Parliament.
In order to separate the pure EC effect from other effects, we use a hedonic regression framework, including as many characteristics as possible of houses sold in Brussels between 1980 and 1992. The hedonic approach is meant to homogenize prices of properties of different qualities.
The empirical results show that the impact of the EC is very large in a close neighborhood of the EC headquarters, but that the influence is still meaningful (in the order of 25%) at a distance of 3,500m.
It is useful to point out that the rents considered here are proportional to the value of the property, including the building. This is the basis of our data, since the number of transactions on land would obviously be much too small to derive any statistically convincing conclusion. This implies that the resulting capital gains on land itself are much higher. There is little doubt that the property tax structure in Brussels should take this into account, and tax away at least part of these windfall profits (preferably by following a nonlinear schedule similar to the one represented in Figure 2) 
